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(57) Abstract \ 

A nucleic acid enzyme showing an allosteric RNA-cieaving activity on a target RNA; an expression vector containing a DNA 
encoding this nucleic acid enzyme; a process for producing the above nucleic acid enzyme characterized by effecting transcription onto RNA 
with the use as a template of the above expression vector containing the DNA encoding the nucleic acid enzyme; medicinal compositions 
containing as the active ingredient the above nucleic acid enzyme or the expression vector containing the DNA encoding the nucleic acid 
enzyme; and a method of specifically cleaving the target RNA by using the nucleic acid enzyme. 
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mO^Wm. *13D7 b*^:^©Cech<b(IJ;Sx h^t^-f© r RNACDirA' 
yTsZfy^ i/y!f$L%.(D$£M> (K.Kruger, P. J. Grabowski, A.J.Zaug, J. Sands, 
D.E.Gottschling, T. R. Cech, Cell, 31, 147-157(1982)) t, 
Altman**fr o/:RNA^ 9.® V tH* ? U7 -V P (Dffi 

#rJS* (C.Guerrier-Takada, K.Gaydiner, T. Marsh, N.Pace, S.Altman, Cell, 
35, 849-857(1983) ) frhs ftMJ£«t6&^-r £ R N AT'* 6 U zKif-T A (ribozym 
e: ribonucleotide acid+ en zyme ) W£ £ tl/c. J^fS$> $1* & U A** 
fg£$tl (R.H.Symons, Trend. Biochem. Sci., 14, 445-450(1989) ;R.H.Symo 
ns, Annu. Rev. Biochem., 61, 641-671 (1992) ; J. Bratty, P.Chartrand, G.Fer 
beyre, R. Cedergren, Biochim. Biophys. Acta, 1216, 345-359(1993) ; Haseho 
ff. J and W.L.Gerlach, Nature, 334, 585-591(1988) ; C.J.Hutchins, P.D.Ra 
thjen, A.C.Forster, R.H.Symons, Nucleic Acids. Res., 14, 3627-3640(198 
6)) , mUWMm. ^>bn><Of§jL RNAediting & iffcafr-ttT, ?FW)<D 

^^n<Dmv^n(DWirmum^b^m^nx^^otzRNAi)K cafe) 
ssfc-rs "rna7-^h" t%(Dtpibmtt?t u-caa$ti*i ?k&o/c 

(G.F.Joyce, Nature, 338, 217-224(1989) ;N.R.Pace, T.L. Marsh, Origins o 
f Life, 16, 97(1985) ; A. Lazcano, R.Guerrero, J.Oro, J.Mol. Evol., 27, 28 
3(1988) ;L.E.0rgel, Nature, 358, 203(1992) ; R. F. Gesteland, J.F.Atkins, 
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The RNA World, Monograph 24, Cold Spring Harbor Laboratory Press, Plain 
view, New York(1993)) „ 
^^-et^>T-^«y KSJy Ate. :n*T-*tS<if^4$*itt 

UT«H1"S U ^If-f A-C*S*S (T.R.Cech, Annu. Rev. Biochem. , 59, 543(1 
990) ; A.C.Foster, R.H.Symons, Cell, 49, 211(1987) ; A. C. Jeff ries, R.H.Sy 
raons, Nucleic Acids Res., 17, 1371(1989)) % Uhlenbeckb £Haselof f £ Gerl 
ach ?,©^-yi:J:ot2*CRNA« (SH« K# 
W\ (V?yMk) ZfttzZtfrh (O.C.Uhlenbeck, Nature, 328, 596(1987) ; 
J.Hasehoff, W.L. Gerl ach, Mature, 334, 585(1988) ) , V /ft-tf -Y ACiS 31 & 

&JSJW#A\ ifc#<fg££ft-C^S (M.Cotten, M. L. Bimstiel. EMBO J8, 861 
(1989) ; N. Sarver, E.Cantin, O.Chang, O.Lande, D.Stephens, J.Zaia, J.Ross 
i, Science 247, 1222(1990) ; M.Homann, M.Tzortzakari, K.Rittner, S. Sczaki 
el, M.Tabler, Nucleic Acids Res 21, 2809(1993) ; R. C.Mul 1 igan, Science 
0, 926(1993) ; S.Altman : Proc. Natl. Acad. Sci. USA, 90. 10898(1993) ; P. 
Marschall, J. B. Thompson, F.Eckstein, Cell. Mol. Neurobiol., 14, 523(199 
4) ; S.M.Sullivan, J. Invest. Dermatol., 103, 85(1994) ; F. H. Cameron, P.A. 
Jennings, Antisense Res. Dev., 4, 87(1994) ;L.Q.Sun, D.Warrilow, L.Wang, 

C.Witherington, J. Macpherson, G.Symonds, Proc. Natl. Acad. Sci. USA, 91, 

9715(1994) ; R.E.Christoffersen, J.J.Marr, J.Med. Chem. 38, 2023(1995) 
;G.Ferbeyre, J.Bratty, H.Chen, R.Cedergern, Gene 155, 45(1995) ;M.Kie 
hntopf, E.L.Eaquivel, M.A.Brach, F.Herrmann, J. Mol. Med., 73, 65(1995) 
; J. D.Thompson, D.Macejak, L. Couture, D. T. Stinchcomb, Nat. Med. 1, 277 

(1995) ; T. Tuschl, J.B.Thomson, F.Eckstein, Curr. Opin. Struct. Biol. 5, 

296 (1995)) . 

TO/^^S. &K<DmWt. Stem I fcStemlll OjR^©iglB^«** s f ni: 
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<D«£-0&£. <fcS@5?'J (exon 2) ilS!)©SH^J (exon 3) 

(exon 1-exon 3)^0X41;, £©#§JpffcjS < iMv^ASrJB^T 

Sfi^JS^ (exon 1, exon 2, exon 3) (iIE#^^ »yb-^T'*S©T\ SftiO 
*»>^>3>E?!I (exon 1-exon 3) % & omRNA©<?*£!|#^fi*]tr$J»r U -£-©#1 
I^fPA^^i^igt^oKS, O^U, iE^^mRNA (exon 2-exon 3)(C& 

*J5 fc1-<5Jt-&, g^!JcDmm(I^lft&E^gfl#T*&Sexon 1-exon 3 
>^>3 vapffid. U/K-^V A©9JWfRrtl*BB^J©GUC h U ^l/y h 
liNUX (N ; A, G, C, U X ; A, C, U) ) HI*, R3gft£ 

mRNAirt,g#^<DmRNAK&#;j£UTV^„ MJ§> JE1lt3a©mRNA's©^Sfl*l*§J 

3 * fcfcfc* tf)3£#t:: U >W ^ A®fJSrE7>J"C*&5 NU XEfll*** ofc i: 
UT*. ZtitfWv-^y YW)*^-< A#^T-$^l${l^$rT'£6E?'J£> 
MJ^Uyh (GUC h U ^l/'v h) -t?*5BrtBtt(±^?>{wi£v\ ftoT, 
i^ji^C^tt, «fStt©^«^S^y/-K 
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cml (ittt#in4ajflL?R) ^all w^sm) ©hcb^*?^ 

7f^7'f7»MCM* 1 '*S. Ctl^CDeifiL^-e^fe^iSfE^t (9;22) 
(q34;qll) bTBCR-ABL iU'&3Sfe J f CML T?(iK28translocat 

ion£L6 translocations 2o©^ 5$5J^ IZ& U, 2ocD^^ 

7"CDBCR-ABL I*£iif£^£b, C 2 iiOJf p< 7mRNA#* 7^ ^> > V 

©ja**jS1"<S(K28^^>^S/3 Xb3a2)mRNAi:L6S>>>^^3 Xb2a2)mRNA) . 
■£©■5 -*>©tti:oJiJ±BCR-ABL 3 >$&©?£< i:/N>7-Ay KMU 

,-}v»JW Aj&*SJ»r"C£<5Beyj (GUUh'jyi/7h) #KK28^» :> a > 

(b3a2)mRNA) , & o -r><0 $ -T 7©mRNA£ > * 3 VgPffifDjgftC W£ 

&$iraW : £&L<& WL6 ^> >^>3 >(b2a2)mRNA) . ^(Dtztb. '$L$k<D^ 
>7-a»;KS'J f AT* &m#(DmRNA^ 0f6S^ ft J*fl*l £ 6 CI i: 

"Cj*&V\ m&*"e(;|g^$nTV^SL6mRNA^^b©^#^^>/^K ( P 2lO BCR - AB 

L ) ©#e3&fcy#ifVA-eiB§-t<53**i±, avt-a'vhs'j^ai:^^ 
if-r A^aKti^u/cft, mnfrbMMtz>*7 L v-7mtntm<uz>. *© 

to £X*LTm'®b ±o fcLfc£jmJM£l±»#Lfc&£?SK&v\ dftfcfcft-*- 
^5 7V^-fe>*$'#©E?!l*^ IE S M mRNAT* & h ABLmRNA ^BCRmRNA ^SP^W 
H«^U-CU*i\ Vtfy'J J±(DMnmm%*#<iZ j erb£ofrbV$>Z>. ^ 
©^iE^SmRNA^©^m^W^if^M^^n4v^l^/cttSilC^oTV^ 0 
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&£ft#"C*L6(b2a2)dM =7 §JmRNA©^> > ^ ^ 3 VgBffiKilg^U £ 
JO£-£ff^T' > ^ a > ffiffi it < a $ © ^ ^§IBf E?>J C U T , 

E®2* HSH^'J(IO) £^ORNA#^fc .fctfTfc®** K@2?>J(20) 
'fe^t»»RNA4J' ; ?* s ^-r*-*#:©«3S«:Wt6i: iv\ 

5'X', ••• X' h Y\ ••• Y\ Z\ - Z'j 3' (10) 

5'Z 2 , - Z 2 „ Y 2 , - Y 2 B X 2 , - X\ 3' (20) 
(@S?iJ*> X\~XV X 2 ,~XV Y'.-Y 1 ;, Y 2 ,-^ Z'.-Z 1 , fiitfZ^Z 1 . fc. 
#^Sft3£(w. A, U, T, C^/c(*G(DV>rn^T*«)U. 

hfe^trwii^os* i~i ooosebo -c&u, 

i ck t>'mii 1 &±©g& (flJ&tf. 1-1 0 0©lt) T'&'J, 
j ttl^±©fi» (ffiUfck l~10 0©g») T**U, 
n*£l&±£>M$i ($J*f£, l~10 0©fi«) T-*'J, 

X 1 , - X'fcfe.ttrx 2 , - X 2 k (i. SWRNA4i0^Wfi25iJ^fflffiW*^^l/*^H 

Y 1 , - Y'ife J; t>'Y 2 , - Y 2 B (^ ^-rA«:^-r«?^U^f-KiB^JT**»J, 

Z\ - Z'^it/Z 2 , - Z 2 n (i. SWRNAtD^DWrfflSffiHa^ffiyJ^fflffiWC**® 

fe#fc J: tmi$RNA0#£TT-©*Mg 2 W # > % ffijg-r £ £JH U 3 6 ft** 

gamRNAtitftttfl-fitt S JfiL^S (3D iBR H i: -S L6 (b2a2) ^SJmRNAT'^oT & <fc V\ 
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v\ 

5' GAAGGGCUUC UUUCAUCGAA ACCCUGAGG 3' (1) (B2?U## 1 ) 
5' CACUCACUGA UGAGAGUUAU UGAUGGUCAG 3' (2) (B2?>J##2) 
(fc£U *?U*f-KEyJU)£>2 1#@~2 9#@©^^ U^f- Kfcctt/^ 

J? * i/ # f - k gfi^j ( i ) as j; a* ( 2) © n^ncD ± m £ u > * - be?<j *j £ tf t rnave 

IB?'J ( 2) © ± %L K ttiP 5 ti"C ^ 6 U > # - IB fll (iT IS © 7 * u ^ ^ H |B #| ( 4) £ £ 
«fcv\ 

5' AAA 3' (3) 
5'UUU 3' (4) 

£/c h*B5^j(i)fcj:tf(2)©^ti-eno±ifE^#in$n-cv^tRNA 

Vai7nqE-*-E?!l&TfE©** 1/^5=- h'@3?'J(5) fe^t? i: £ </\ 
5* ACCGUUGGUU UCCGUAGUGU AGUGGUUAUC ACGUUCGCCU AACACGCGAA AGGUCCCCGG 
UUCGAAACCG GGCACUACAA AAACCAAC 3' (5) (E#I#^ 3 ) 

$ $>H, l/^^h*iB^J(i)fcit>*(2)©^n^n©T^^^iPS2^Jfc^t>*^ 

SftT^StfiPEfllttTE®* ? U*?- K@B?<J(6) 7 * l/^f 1 KE?'J(2) 

^f L Ksa^(i)fcitr(2)©^n€n©T^^#io^^xv^^--^^--^-E?'J 

f£T IB © * £ U * H @B?'J (8) % £ J: v \ 
5' AAA 3' (6) 
5'AACCGUA 3' (7) 
5'UUUUU 3' (8) 

«WRNAIi^©IRHi:^-6^SniRNA-C-*oTt «tV\ COftfcSiinRNAi: U 
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E £ & -5 Jilt SmRNA % ^ If 6 d £ £ 5 . 

T5. 

T*£-?T&J:i\ ;®J;^^i^l/tlt HIV (x-fX) , fttt'JWMfcfi 
JM, fttt|ff#«*tteifll^'5cif«:^{f*di:^-et-B. 

1-1 ;N>7-A 7 i>'iij^A -&JSIMS- 

3-1f-f AOfgfcl-SflrC, ^T^>7~^-y K^'J/Kif-TAdo^T^^d 
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m (A>7-Ayl<) lZl£"C^&liZ.*>frb$t£2titz. (Hasehoff. J and W. L. 
Gerlach, Nature, 334, 585-591(1988) ; C. J. Hutchins, P.D.Rathjen, A.C.For 
ster, R.H.Symons, Nucleic Acids. Res., 14, 3627-3640(1986)) . SSi&tfJS 

% © m fw t> tz o t ti j£ v ^ % $ tiT u , r n a m rStt * & o D 
j^rna) j$\ ^-oi/V-O* (RNA-)-f;i/70*{;#4bi:^5, JlMfi-etiig 

*tt©«:v^-*ji©3iii!RRNA) , £tz<y-( n^r h*ioaw«:if u £c tT-mvat 

IHtt©*S-*fll3g, BP*>/N>T-^y F«jt*Sja^£3ftfc©-e*>.& (Haseho 
ff. J and W.L. Gerlach, Nature, 334, 585-591(1988) ; C. J. Hutchins, P.D.Ra 
thjen, A. C.Forster, R.H.Symons, Nucleic Acids. Res., 14, 3627-3640(198 
6);T.R.Cech, Annu. Rev. Biochera., 59, 543(1990) ; A. C. Foster, R.H.Symons, 
Cell, 49, 211(1987) ; A. C. Jeff ries, R.H.Symons, Nucleic Acids Res. , 17, 
1371(1989) ; A.C.Foster, R.H.Symons, Cell, 50, 9(1987) ) . ^©&, 
0;n>7-a./HIU /K-tf-f bfr£% 0, J* 

Sfc ^7>;Mba*fT*>ftfc (0 1) (O.C.Uhlenbeck, Nature, 328, 596(1987) 
;J.Hasehoff, W.L.Gerlach, Mature, 334, 585(1988) ) . dfti'J, ^>"? 

Ot<*)£§t:*S^-y (ft) i^^Sgftifi^, ;l/-yc{«1-6stem-l 
oopll ft*. $?>(c3SHRNA±©9JWfRrffiia^li:UT, Ho© 

J£SBB?iJ©iffl. (hU^Uyh) ©&IUtt* s 8Jf>j&»{::£ft» NUXi:v>-5BBfll0& 
"CO*§JBf* s jBC5 - h iflftiPitz (M.Koizumi, S. Iwai, E.Ohtsuka, FEBS Let 
t., 228(1988) ;D.E.Ruffer, G.D.Stormo, O.C.Uhlenbeck, Biochemistry, 29, 
10695(1990) ; C.C.Sheldon, R.H.Symons, Nucleic Acids Res., 17, 5679(198 
9) ;R.Perriman, A.Delver, W.L.Gerlach, Gene, 113, 157(1992) ;T.Shimaya 

8 



WO 99/46388 PCT/JP99/01 187 

ma, S.Nishikawa, K.Taira, Biochemistry, 34, 3649(1995) ; M. Zoumadaki s, M. 
Tabler, Nucleic Acids Res., 23, 1192(1995)) . d <DN U X;l/-;KQ&^T\ 

A M if rgtt £ v ^ ? A ^ ^ & tf> 2 {ffi p§ * v AWj::^**. 
3 © v ^ * * A # > U /H-tf >f A S0 ©«ifi % 7&J*T * & (I &g 

-Y * >T\ >J **+f A C&JR # >©J£« ^JS^UTv^6{w"f §'^cv^c 
BJ!f?>^£:&oT^-5 (S.C.Dahm, W.B. Derrick, 0. C. Uhlenbeck, Biochemistry 3 
2, 13040(1993) ; J. A. Picci ri 1 1 i , J.S.Vyle, Nature 361, 85(1993) ; Michael. 

Yarus, FASEB J7, 31(1993) ; T. Uchiraaru, M.Uebayasi, K.Tanabe, K.Taira, F 
ASEB J7, 137(1993) ; T. A. Sreitz, J.A.Steitz, Proc. Natl. Acad. Sci. USA, 
90, 6498(1993) ; M. A. Pyle, Science 261, 709(1993) ; T.Uebayasi, T.Uchimaru, 

T.Koguma, T.Sawata, S. Shimayama, K.Taira, J. Org. Chera. , 59, 7414(199 
4);S.Sawata, M.Komiyama, K.Taira, J.Am. Chem. Soc. , 117, 2357(1995) ; P. 
K.R.Kumar, D.M.Zhou, K.Taira, Nucleic Acids and Molecular Biology 10, 21 
7,(1996)) . 'J/tf-tf-f AI±&BgM8&0T-*S. HBH:: 

4RNAJ: iJ^DNAIIf^AS: £b mtX'hh U fcKJfc** J: -5 (I 
stem- loop 1 1 fttffcfflloT/jNSHb-*"* - ^ & RJt&£&oT < 3 (J. Goodchi Id, V. 
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Kohl i , Arch. Biochem. Biophys., 284. 386(1991) ;M.J.McCall, P.Hendry, P. 
A.Jennings, Pros. Natl. Acad. Sci. USA, 89, 5710(1992) ; J. B. Thompson, T. 
Tuschl, F.Ekstein, Nucleic Acids Res., 21, 5600 (1993) ;D.Fu, F.Benseler, 
L.W. McLaughlin, J.Am. Chem. Soc. , 116, 4591(1994) ; D.M.Long, O.C.Uhlen 
beck, Proc. Natl. Acad. Sci. USA, 91, 6977(1994) ) . 
1-2 5 ~+F-Y A 

^7-15 --tfy a (Dm^mm £ in 2 c 0 m * 0m u & # b ^ -if 

l-Afcit/^^^-M^-lf'fA Oiili (I o V > T Si w -r s . 

At fitirftU feisty /jNgHtU^v^-^y KSU/Kif-fA-e* 
5. w0/jN£lftJ*5i#, 7 (steml *5 i tfsteml II), *gtt*4>« 

«, stem-loopll ffi****t>&<5^>7— 'vy KSJU /W-f A<Dstem-loopII 

^sio'j --oat fcd«koT«si$ti-ctfe. wmoufrt it, 

stem-loopll fg#©l?fll&jW;bftfc. ^> "7-^y KMU sKlf-r AOf 

ft -6ft ©ft J* **, ^ BriSft K £ © <fc 5 tftil % & U X v ^ * © M * -5 <£> (I 
ff*)ftfc. C<D*£H, 5fr£fcstem-loopII I^^IEl/TlS 9J»frSftti 

/c'J^A^iltSfcfeC, stem-loopll «^ $ £ ^£ © 7 ? I/* 

f-HT*^-tSSj^* s fT*>ftfc. stem-loopll Sit^tlotl^ 

"C, ^--y-WA^flHS-tSK^ife**. U*>U*SJa» ifi¥IR£$ftT^S# 
tt&JW#T*>S>, stem-loopll 1S«0<Slftttll6©IR«:»^$-^* t , ^©^ORfrStt 

$c*<D5 --y-W Ali, ^©^JBfStt^^Sl^v^-^y HSUjHlf^ A© 100 
#<D1&-F"C\ 1000^CD 1 J^T©t»© : fe»^^< (J.Goodchild, V.Kohli, Ar 
ch. Biochem. Biophys., 284, 386(1991) ;M.J.McCall, P.Hendry, P.A.Jennin 
gs, Pros. Natl. Acad. Sci. USA, 89, 5710(1992) ; J. B. Thompson, T. Tuschl, 
F.Ekstein, Nucleic Acids Res., 21, 5600 (1993) ;D.Fu, F.Benseler, L.W.Mc 
Laughlin, J.Am. Chem. Soc, 116, 4591(1994) ; D.M.Long, 0. C. Uhlenbeck, P 
roc. Natl. Acad. Sci. USA, 91, 6977(1994) ) . stem-loopll ffii&CDWmttz 
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1-3 ^7-S^f-fA« — iU 5. — If -Y A — 

VMI^^m^iSStt (»Sfe!H©60%^± (k cat =2.5min"': 1 ft? <D U *'if -f 
A*U#HK, 2. 5#?©^K£TO1-£-££Sl*1~3) ) t©^^/; 
(S.V.Amontov, K.Taira, J.Am. Chem. Soc. , 1 18, 1624(1996) ) . Z(D5.—*f 

^j: at D ?-I ? - tW A ^ ff -f > I /: (02OTI9!) . :©^fD^ 

—if -I* A • Left) tMzR (?-^A • Right) LT *V "7 - ^ff^1"S 0 

U^L-*W-?--M*lf3££ i: 5>1* fl£3fe©W7-^y KM D **+f-f A© J: ? C 

«*tw*6l£ICi:ffi«iW{wJB-&i-SstemI ^Ttttstemlll ©if U*\ £ 

cn^T-^u<ii^tt^^u/i5-if-r A&, jrjv-tbxmnLx^tzzt 

tfmbfrtZaitz (S.V.Amontov, K.Taira, J.Am. Chem. Soc, 118, 1624(199 
6) ) . ::©8TU<fggl£n/i^^-gU-ifi'A(£, KS'JjK 
if -f A £ ifillfL V^*^£A-f U v-£ffMt6stemIIgp# 

©G- Cita£>ktjb 5 fiKJ:&3 (S.V.Amontov, K.Taira, J.Am. Chem. Soc, 118, 

1 1 
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t i 

1624(1996) ; S.V. Amontov, S. Nishikawa, K.Taira, FEBS Lett. , 386, 99(199 
6)) . 

z.z.-q\$z(d#-( ^-su-if-r A8M£&£*>ufc, ^o/c<if L^*-r ^© 

A" ©fltSSjaStw^^Ta^-S (T.Kuwabara, S. V. Amontov, M.Warashina, J. Oh 
kawa, K.Taira, Nucleic Acids Res., 24, 2302(1996)) . 

2-1 £KRNA#;ffc raise 2j]?ft~Qwm~!rz> vtf*?^ i±v>* u y b 

1- 5. Cl©@©^i»«kO±^aT^C^^T9lJ«)T*TV^c/c:^/cV\ 

^tfcaftl/T-o-f^**- tSJ:, 

aut^mKia^u^-r^ (-*-&*>*>. sfc^ytf-tJ-VAcoM^cok 
^^ie?'jT**oTt) , k cat mon^ h u ^i/«y h fc5aft-taiR0 3&*«fc < 2 

2- 2 BCR-ABL #^7mRNA%JRf^fl*ie9J«f1"*^"7-Sa5-1f-f A 

12 
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*4 2-5l'ojtot^S. -£E>g8*g£^#T*g?!rfcBCR-ABL chimer 

ic mRNA ©-»>^->a >SPffi{C<g^L, 5 -^©SM^^$I^T\ 

UC) hi) h^ll'CSR'fe^JWfl-S i:^9^^-rA©fl|§|*SRrtlT?*>* 

&BCR-ABL ^mRNA©-» >^S/3 >§Pfir(cM-&U/ch tC^D<feT, V /iMf-T 
Stt^Ka^Sfc. *V V-iU-^V Ate (ll^<tt) 

il, ^ Iff ^ £ nP # <£> S3 ?'J &IE ^ SflmRNAT* h <E> ABLmRNA ^BCRmRNA JiUfc *5©"C, 
JSABT- £ 3 X o tR^&steml Igp^©tait?t i: H#mRNA#;£T 

13 
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ttttfc. "maxizyme"fi. minimized (m^Ht^tltz) . active (r£44&) . x- 
shaped (x0J£%Ufc, AfDltM©) ^ LTjntel 1 igent (-f >f 'J^x 
>h&, TO^f'J 7 ^C^iJ^Rltg^) ribozyme CJ/ff-fA) H 
& BCR-ABL^r * 7 mRNA % ft £ fi*) K tJJ t h <k 9 K f^V > U T * ^> -^-f A £ 

BCR-ABL ^r^^mRNAi:, ^ "7-^5 -"tf-f A© 2 ^m©SKi|g^*** s iE 

iEmSABLmRNA ©fr&TTM*. ^iStt^CD^j^ U^T'^^V'J: o (I|£j!t £ tl/T V» 
6. '»>^'>3 VfcB5l^£fflJ©»Kie£«#KIEfcIMBLmRNA PJ*^ot 

y K £! U **1f ^ A O^OBf Sttt- hot v A-f * > £ *f <b £ iStt 

*&SB{fca>fl§5§*>\ sttS^^^-^^m^b^^cDhjSoT, ninths© 

tf£>fr£t&?. ^©IS*. ACiSjESMABLmRNA /\ 

A J: BCR-ABL 7mRNA©^^^%X.^n-5o ) . 9 — 2T©£H*§'&S**K« 
f$cDBCR-ABL ^mRNAOgeyiJjbSCl&^IKy, L/c J: 5 J£cSttSPffi* s HI b 

BCR-ABLi»^mRNAtDaSRm^li±tJH4#fitteJlll^ (CML)fc5l£jgCl\ d 
m*7-f 77^7^ 7»f&#Plttfc#5, 3iJlil#»IJSO^D->tt(clonal)#« 
iHJiglAX-** (NowellfcitfHungerford, I960). Ifcftfrt&fflSisJg t(9; 22) 
(q34; qll){±, K28 ifS&fc <fc t>* L6 t&m<D 2 iiC^ h tl. ^rftb (iBCR-ABL 
tt£«fc^0^j8fct>fc&1\ :n5)CIfefli2ajBCmRNAt3- K-rs. 
1-&frt>, b3a2 (BCRx^y >3fcit>'ABLx#y>2>6^^6) fccfct>'b2a2 (BC 
Rx#y > 2 JSitfABLx^W 2 T*&6 (HI 9 ; Rowley, 1973; Bart 

ramf>, 1983; Heisterkamp^b , 1983; Groffen£>, 1984; Shtivelmanf? , 1985, 1 
986). Ztob<DmRHAltmfi£b2lO kDa (p210 BCR - m ) tC«|R 

$n-5o znit±mM^.mMCOmmW.^Bn(Dt(DX'$>^(Kono?kab, 1984) 0 

14 
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7RNA41K*f5 Ct*iT't6!J zKlf A £ Igit'^'S tztib^Z. {£, :» > 

Sr^-TSIEm&RNAt, U aK^V AKi ot^if £ tiT U £v\ ?t±*ffll!S(wg 

(09, T©0)>**;l/) . K28 BCR-ABL* .X 7 RNAgBflJ b3 
a2<D*l<£(±, A(l J;6^;£i$&TO$ftT'&6GUU h'J^Uy h*** 

£D^ST'iStt-$n^^>v-^>y KSU/Kif-f A(i, K28 te&*»<b£Ufcgfltfc 
mRNA£1$gWfc^WTSfc^S$n3<5T'*55. £BS, *©«fc 5 fcSJBr® 
P< -^©Wfg^ftT^S (Shore<b, 1993; Snyderib, 1993; Lange^, 19 
93, 1994; Wright^, 1993; Kearney^, 1995; Leopold^, 1995; Kronenwett , 
1996), ^IWC. L6fteJ@g;i5<ktf&o*>©K28 fei£rt><b£l;.5b2a2E7!l©Jft£-{£, 

7j<if-r Aj&sgjsfnrtifc h u bgem^£u&v\ -j&wcte, guc h y 

h*^V7-Ay h'SyjK^AKiS^Wfcftfcgtt^-r^ f2r» > 

fcLlCGUCbijyUv tflMAtr J:oT^ff£nS&<bf£( w t R 

z; 010), ^SSBCR-ABL m RN A0BE^J©-8P*&#1-<6IE#S!ABL mR 
NAt £/cgpj jKUW AdctoTtUK^tl. 1&±«fl&t::§fe#A<5-e*5 5. b2 
a2 mRNA£^U5£ y Afcifctt-^SK^coT, ®* ttiEljraSABL 

mRNA©Wfc«ll£0iBU&(:mi£&'b&v\ 

L6 BCR-ABL (b2a2) mRN A(D^0»f £ & iT U /c&fu©t£^&, Sv^7>^-tr> 
7.7-Afc 'J jKif-f AEyj©*&£-efc&Slfc Ufc(Pachuk<b, 1994; Jaraes^, 19 
96). >»>^>3 >fti*t::*S£U «Was&£8;lT^©fEli/ctt*::fc« 
S»&ttti;Jbfcirt5*aiO~302* l/^-f- KcD7>f"tr >7.|B^J^Vn>t-^^ 
Kl 'J A©SI^gpfi©-^ 7--U >^7-A©ft£ 
(*y A©rgttili:oTSflT-*S. &i£fct>, *0£S l±3J»r£)£©3&¥ 

ydviMAtfin vitrotl&^TMSABL mRNA^##lW(;WS;i:(K 
uwabara<b, 1997)fe*Lfc. -ttlfck 3 2 * l/tf f- Kg©/h£fc*&£7-A 
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£ A ^ > v V K3! U **1fV A **gj0ff IB % *T 1" 6 fc&T** 6 (Herte 1 fj , 
1996; Birikh^, 1997). -t^-Cffc*J£, L6 BCR-ABL (b2a2) mRNA0'»> 
* V 3 > Bfi?'J t €> (D^M^ 6*1 d □ > t: t > h &«5£ * S SrSS 

*^0JtDV^r^>+F-f A(£, DNA/RNA 7^394; Applied Biosystems, 

Division of Perkin Elmer Co. (ABI) , Foster City, CA) "TMfc^£j£ LfcRNA 

dcD^^f :>if-T ACSJBriSffifc ct^SS^ttd ttT©«i: 5 tw LTfrfflfi-f* 
CiiAiftS. BCR-ABL mRNA (120mer) , iESSABL mRNA (92mer)£>2o 

i/4?4J*. T^*2/9A-f;*>£Tris-HCl (pH8.0) SIM* K 37°C 
T'KJS^-tt*. £Jfcft, 4 PAGEUP UdfrJiU $JWr©WJfc£BAS2000 

^^-y7^-^-rif--e^tbU, ABL mRNA li§Jt>1*C BCR-ABL mRNAfc Wm&ltW 

*ilftfttt0ffMI*f*ofc£ IE*Samm^©#ft£«gj»fttin vitrodfc 
'^ti<S: b&fritz. £tz*<D®m%im(Dttm&* BCR-ABL *p<7mRNA£* 

HSU^if-T A^, 1f>T AfcJfc*"tt>Ei*>ofc. 

3. ^ v-^.5-^A(P%fc?fe^£>lfcffi 

ektfin vivo T-CffffiCo^tSiliBtS. 

£#fc-c- y sK-»f-r a £ fgm $ u **-tf A%*f*vtt 

OflSRIR&^T-^-eSEA-rStfi* (Malone, RW. Feigner, PL., Vermn, IM (1 
989) Proc. Natl. Acad. Sci. , USA 86, 6077) , ^#-DNA -Y^T^ 
VZ-teZ-km^X) £LXmAbXmMfovm%L2-£Z>l5m (Friedmann. T. , 
Roblin. R. (1972) Science 175, 949)0 2 ft^OSffifeffl^SC 

£W Y-gU-1fV A(roi>Tf&iil"f £C t t btz. 
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ftmmOV A* Ki-6DNAfe^fcf§gi'**#-l±. RNA tH >J^7- 

-tr'III ©yot-^- ^-5^-^-@B^JXt>*Tdr^+hW AOBBfllfcillSl/*: 
&CD(tRNA val -MzL, tRNA val -MzR)£pUC19 (Takara), pGREEN LANTERN (7^7r7 
^^■'JxV^W^iD . pHaMDR (HUMAN GENE THERAPY 6:905-915 (July 1 
995)) %£<D'<?2-lzmfr&t'Z£lZ& y, fMS-^Sw a. 

®U/K7x^-2/3>(Lipofection) j£ 

^U') fcrtT^^teOfl&K (^7x^^a>s^l CJ*'7x^>/j:a)J: 

^Bb, -^-I'v^jMS: £oI2?iJ(tRNA val -MzU tRNA val -MzR ©DNA fcjffi. 

^^^-gB^JctJCDT^^>+f-r AKfi, RNA 'J^7 — tr 1 1 1 CDyP^-^-SB 
^JjWjbnSftTV^ (tRNA val -MzL, tRNA val -MzR CDDNA S2? [ J) . *BII&l*3tw?SA£ft 
fc^*-DNA 7n**fflJ&rtT';fctiUT^SRNA #y^ — If I II OfttC 

i U , ORNA SB^iJ(tRNA va, -Mzk tRNA va, -MzR)#$E^£ ft 5 C h (I «t 

^v^m*t?y A^m^fts. 
« t* y a % ft $ 5 n y d ^ - * -e#i a* y tf-y-v a sb^j 

©±jiiEt:Mi:^^t < 5. polIII©fgJS3& (Geiduschek, EP. , Tocchini-Vale 
ntin, GP. Transciption by RNA polymerase III, Anun. Rev. Biochem. 57, 87 
3)fcJB^-6J&£. CO^^T'(itRNA val KJ!|**&#&E#I ( 'J A8P#& 
^£>7o;e-#-B2?iJ) £ UT#iD5ftT< 6. ^M©^llififfil2(lEttO«fc 
^IRK V ^>1f A CDfggi^ * £ - % U tz<DX'i> & 1)\ Z(Ds<<?$-frh% 

ntz> y jtf-y-v ajs#j£, tRNA vai E^j©T»Eii®«©y ut^** 

1f^A©E^J*So&j&*oTi^5ig6fc^Ufcfc©T*&6. dCD[I]£Ji.S i:, tRNA 
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ttfc. V^r^lf-r Ali, MzL mmtttzR Sfi^'J (MzL : Uf'fA • 1/7 K MzR 

**i-fft-o (EI5©rSi4SI^T-fl|jg#Ra) . IU6^7>^-^f >"C*L 
/ell*) ^stemll^^T'^^^^UT, ®#>T T-^fll^-Ct, TO 

ttfi fc t> sfc# & tRNA val k^ij *%ip $ nr i ^ © /£ 5i-*»*o ^ 

tRNA val @2?iJ *S#iP L # -< y © T * */*f4 A h , fa t §550 © & V ^ T * 

$13) . mMt UTBCR-ABL ^ ^mRNA (121mer) , ^.tzit^tt U TIE SMYRNA 
i: UTABLmRNA (97mer)£JSjS U 50mM Tris-HCl (pH8. 0), 25mM MgCl 2 , 37°C 

tfttiO L # 7*0 T # */■*? -i A (I fc^ttlJIt) jb>fc«J»r Rt? t fc. * 
fc, IEfc£!ABLinRNA ^®#ft|*fl*)«J»rl££< jgw BCR-ABL ^mRNAdfl- 
UT^mKi^v^fitt* t c t fcms-ct &*>\ ^tt-ewt^r©"? 

*^1f^A©ffM$#tRNA val —MzL il tRNA val -MzR rSft^ f#S 

J: ^^^V-^jtliffM-et^V^^toSM^BCR-ABL mRNA©§J«ft±jS- 

$ ^^I@v^0ft©»K%^v^fc»i|(B4s^J^Al&w»4^f*^, tRNA vai e#i* s 

^©JfclSfcfTo-c^fc. f^l$:lll8t:/7t^ :nitja^Wi:» 

(DVfoZ. t,5-jS»«J5g-r* s , tRNA v " B2^J*S#jinU/c^-1'7*©T#^1f-l'A 

ifc*l£ b2a2 mRNA4^W(I«JWf-r*Ci:(r»i** s *ofc<0'C, ft 
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*©/N>7-A«yKS , JjJ<1f'fA (wtRz) , 2ocD7>^-tr >7,#iPSi^> 
T-'Ny b*§J U #1f-Y A (asRz52fc J; £/asRz81 ; Pachuk^, 1994; James^b, 199 

L6 BCR-ABLapp< ^(b2a2)mRN A©tOifCov^Ti:b^U/c (HJfcflJ 1 0) . 
ig*, L6 BCR-ABL m R N A > i' i/ a VE^O^ft I: «t o t , 

CiHfllTt5:i:%B^£bfc (El 1 2 £ 1 8 ~ 2 1 ) . T^IJWAOfJ 
^SS^ e k-5p210 BCR - ABL ^>/^Kc7)i}#^WM / >ti> *?£tt&7D;fr*^— tf(pr 
ocaspase)-3^tjj^f^^^^ U> Stt&^^-if (caspase)-3 fOi 
^ BaF3/ P 210 BCR - ABL |ffllSc7)7^b-^^^^o/c o iES*fflfl&T*&& < , 

iM JS # * & CD BV1 73 MM (i V 4 ^>if -f A (I JftS 1/ T 7 zH h - i/ 7 £ jg Z. U tz . 
nmm^s U tf^V A(iBaF3/ P 210 BCR - ABL iiilSfcckt>'H 9 ittlJSOffil^tC^ 

SWtw72Hb-^^%5l^jecUfc. i^^S^t'iJT'it ^niiin vitrotf) 

$ U AOfffl©^Jt'*5 . lfi©mR N A * ftHftJdfgf&TS -tr 

7 - A Ci o T 7 P * x U y V t 5 5 & -7 3f S'-tf A fcfc, 

Utf-if-T AE?!l©±«Ei::y >#-i3^Jfc«ktf:/P*-**-BB7!l* s , T«t-^- 
±K0E#l%=i-K-r<5DNA fettSfcUT, RNA 3 d £ £ <fc 0 »3t1" 

tRNA val -MzL, tRNA val -MzRCODNA K^JCDfu C1T7 RNA# U ;>< 7-^0^0^-* - 

tttzmnztttoistz&mvM sr/BE-rs. cicd^mdna i:T7 rna*K'j*7-~ t* 

SJfciK (Buffer, NTPs) £iI£U 37°CT* 2 ~ 4 Bf fH£j££?rV\ PAGEd 

*^HJcDT *'>-tf-f A fcE^T, ttte#Httfi«^MH^ ; &SL6(b2a2)^^ 
V^r^/^V A(i2o(DS^iig^«^to 0 ##T'L6(b2a2)=3M ^MmRNAKfm 
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RTtBfcGUC h^U'yh?:, T^^A^tfV^jTFT'ftglHJK^BrT'tS. 
Cft£«fc'J, IE&MmRNA(::tefaf>f&££#*T. BCR-ABL mRNA** f,p210 BCR ' ABL 

£ftftCDRNA #>J * ^ — t? (RNAtHD * y— trill & if) 0 "/D^-* 
^O^^^-b-V A£>DNA B5^J J feffi^ji^7 ,t c*A^^^^ — =S:flP»-rs. CML J»# 

BAE^^-Oftflii: IT, V^^VARNA (I^^^fP^(5h'3 U 
rtORNA #JS¥af*tI#UT&ffittfcfefctffcRNA fc, ^t'JT- (#f-;*>tt0 

#0J#ffl#{l *lora©lit*fe5 B^ftiftBKftfi^ 10 -60969-^*5 

J: i o - 3 1 1 098-Jt <d m m • & «k in ffi e © $ ti s # % a ^ -t s . 

H2(l *Wv-SU^1f-f A©«SS»gfc*1\ 

El 3d ^-MS-if-f A®-#aij6*a%l\ 

H4li, BCR-ABL ^r^7mRNAS:^-y*y hi:l/;^7-S^-f 
**^A©;»&fcflUBfc*1\ 04:&0T**^A0i*feC;fc^T, YEig 

EI 5 (1 BCR-ABL 3f ^ 7 mRNA £: lESSJABLmRNA 0 > ^ 2/ 3 ># jfiCDSB^'J 

1\ 

0 611 tRNA val BBy"J%(*i0b/c7^^-tf-r A0-^«jg«:^-r. ^ttOfi* 
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B7li, BCR-ABL ^f^ ymRMZZ-fy h ft&. tRNA val Ig^iJ £ fain L tz 

hz>\^ imm b & ^ $ ^ 7<d v * ^uw a <d wstt £ ^-r . 

BCR-ABL ^mRNA^^-y>y h tRNA val g^J Srtti&Q L /c 

BCR-ABHtejaEfe % <ktritt^mRNA«:^-r. If 44#^tt SMI£#c> 
2;ffigltf>&&#$£]& CK28M (±gyU;W *J J: tfL6S (TgyU;U) K fci 
tffnt>i:^f5ltt^mRNA?:^f, liBCRx^y 
&ABLX* V > 2 % BCRX=* y > £ ABLx* V > &te^j&*ftfi«ftfl*J.X 7*7 

4 L6teJffifc x <fctf»O*>0K28teJffi*>fc£b*L6 b2a2 m R N 

R-ABL-» 3 >©ifi< — fid^w-^y KSJU aKif-f 

Aciotit^Di^n^t^b y yt-y m?*«6guc h y yi^y h*\ 

h^*y /-K-tf-T ACioTTOgpfiri: UTjIiR£*l6&<bf£, HHtUBCR-ABL RN 
Sn, a£lfflI!&Cg&#*.«"C-*5 5 (TS^^^) . nts {±7 ^ l/^f 1 

"to 

Eli oti, ^*to^>-7-^>y ray sKif-r Afcitrry^-iryzMijpsy 

xKif-T A©p?^ l/^-f- -HBB^J^^I". 3*ir a >#5fi©L6 BCR-ABL m R N 

AOgemM^LT&S. Ty^-trVT.^iJPMy A (asRz81fc<fctfasRz5 
2) £&ZJ3>hU-)VV .-K-tf-f A(wtRz){C iSta^fSPfir^^-r. 

Stt«r3tfiS51-*fe«)C(i. v^>>-9-VA(i^m^BCR-ABL i/>^i/3>(D#4 

T (±gyU;W vcofrm&tenyfct-i/a^Ztohbttftltkbk^. 

IESUABL mRNA(D^ST*/c(iBCR-ABL^»>^i/3 ytD^^ET (TS>** 

J:t/MzRlt ^SSb2a2 mRNAO^fiJ/cWSCiot, ±K0«fc5fc 
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t RNA Va, i:ioTltt^tll,iMi?:, 5' *^£ 32 P-C^f$ L fcJSlM6S# 
iR(Sl6)i:*i:7n7.f y>^x7x^^-^f Jg^2Ofi#0jE 
SMABLga^iJ (ABL20ftft) * &Jg^28fi#E>BCR-ABLg27(| (BCR-ABL 28fi#) ] 

^m^fe. MzLfciO'/J/cliMzR^O.l mM 0»£T\ 2 nM ®5'«^ 3 
2 P -e»»Uk£Jl( S16)fc&i::f X7x^#-(20i;#ABL 
££&28*#:BCR-ABL)£$Wcit-£, 1*1 At M T?*ofc. 

0 1 3 It. HeLaffllfl&CfcttS t RNA v,, -»*0«tt«:JB!l^-r*fe«)©7y 

HI 1 4 fi, #^7 BCR-ABL-;l/-> 7i7 — fe'ilte^fc <£ tfABWWS/ 7x7-f 

/S -iS 7 * h v^— fe*5a&^ ©rStt £ ^ - £ -1" 5 - £ C o T$l£ bfch7> 

CD r^i£#?£j #RS) . 

IU1 BaF3^flS. ^J:t>*thL6 BCR-ABL mRN A^fglfSfSiA^? 

ftfcBaF3iffl&0IL-3^©##%ig^Wfw3*1\ 

-T. Nfi^®^?:, CJ±ltfflJ&Mi#fe*'t. 

|18lt t RNA Ya, -»3g*^S*AL/cBaF3/p210 ra - ABL i»l|&*JJ:trH9«a 
JS0£:£$0iH!l£*g#£^1\ t RNA Val -g||i£fgmi-3BV173M©£#^ : & 

1 1 9 It t RNA Val -^^^^^AU/cBaF3/p210 BCR - ABL iiiiafc > cJ;t>*H 9 Iffl 
@ 2 0 ti, BaF3/p210 BCR - ABL JMfl§c£m6 BCR-ABL m R N A^WrM^O J -if > 

22 



WO 99/46388 PCT/JP99/01 1 87 

12 lit #7s/-*--Hf-3<7)32-kDai!Mft ( t) 

"7 * A IZ J: 5 p210 BCR - ABL ^ R©^«Jtt?S* s fi C o fcgL 

f^A ;Mz(+)) ©j»S!HSr©¥H"C**. 

n-;i/;Mz(-)) ^v^^if^ AzmxLtzmmmMz&xistzwz 

if-f A ;Mz(+)) (DmB(D^nv$>Z>. 

f-fA ;Mz(+)) 0fl9J»^ja©U >^SS©¥SCT**S. 
02 5li, T#t/-tf-rA%liAOTV^4:v>ms8l|ifflJfi«:ftAUfcv^^ 

1f-fA;Mz(+)) <Z>#tt©¥J*-C&5. 

SMb£l#Ui£U RNA &DNA/RNA ( ; Et;U394; Applied Biosystems, 

Foster City, CA) TMb^£/£Ufc. ^ftTft, # 7 A J: U RNA £NH 3 0H/Et0H 

©RNA fciMHUfc. 
C&HS0O2] tRNA val gB9U&*ttftl l/:^^7^r ->^W A(Dggjj 
tRNA val -MzL, tRNA val -MzR<DDNA @B?iJ (HI 6 £>tRNA val -MzL, tRNA val -MzRtf)ge?'J) 
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C7)|y(lT7 RNAt^'J p< 7--^f(Dy□ ; E-^-@e^J5 , TAATACGACTCACTATA3 , (@B?'J# 
^•4) h GGG Offi?iJ^#iPL/i, 2*||CDDNA ^fflll/:. 

^n^^SDNA hLt, ISKWrtC. T7 RNA^'J p< 7— feV^v7 7-, T7 RNA 
^•'J^7--fe'\ ^^DNA fccfctt'NTP 37°Ct;-2 ~ 4 B#fg||E¥£J&£fT ofc. 

5-8%^ttPAGE(li; @ 6*J<£>Si:Rtf)RNA £4MSt HSU/c 
(H«J3] tRNA val SBffJ WftD U fe & & ^ ^#i)D b & V ^ * ^ 7° <P =fr -ff-f A 
O^jfrSttfe^Sg^JIftftiWin vitro IS BO 

gfth&£ BCR-ABL £>'»>^> 3 >££fcBCR-ABL SIC, JtlfcilUT, JJES 
SABL exon 1-ABL exon 2 (DV \ V * 3 >IE?'J % £ ^ABL H5:l,tU/c. 3. 

50 mM Tris-HCl (pH 8.0) 
25 mM MgCl 2 

1 (jlM 4 A 

(X &tRNA val fl-JnSJ -7 * A ) 

2 la - 32 ?WMbJtm9. (BCR-ABL 2SJC£*:f±ABL SSI) 
37TCT'60#|S£j&£-y:rt:&, 8 ~20K '£ttPAGET'£j&£$tJ (3J»f£*i, 

fc&ifcU*:. V^iz+rV A(iBCR-ABL SH©^ fe^DBf-f £ © 
T\ ABL SH*^Ji§]Wf^%{itfeai$tl-r, BCR-ABL SKfcilQAfci: §<D*, 

«Brfc:<fcS£j£&*M*ai3ftfc (07) . 

4 ] tRNA val gB^JWiDL/c^^lM^inUTl^V^^ -/g>7^->1f 

jggiftWlSffifcgSKfTSfc&i::, jSv^^Cif, S16 (GUC h U 7 V y b % 
^frRNA 16mer)£ BCR-ABL */ a Vgp&ifi&OBBfll % £fc20mer CD^gfC 

(pseudosubstrateJfcESl,/::. S16 (£ 32 P "CS^U (^^A) Si 

SI — , 25 mM MgCl 2 , 50 mM Tris-HCl (pH 8.0) hWL 

if, ©Bf£jSfc37 , C-efTok. ^;H$:Eadie-Hofstee T/n 

dftJi'J, tRNA va ' @e?iJ^#iPUT Ah, tRNA val SSWttin 
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ok. tRNA val se^ij*\ SttM^ ^HfKgfc s±T\ 

(^WJ5] tRNA val BB^J^ADU^^-r 7g)T=fr->-9-W AcD^3l 



He la IffllS UA#) VIZ, D #7 x * V 3 C J: 'J tRNA val 

-MzL, tRNA val -MzRCODNA gfi ^ M ^ 7^£ ^ ^ * -tRNA val -MzL/pUCdt, tRNA val -M 

zR/pucdtfe^u, *ftfcttifl&ft^$AU y-t'wwyy^t'-^avi 

gfclwiU, £^K[^tRNA val -MzL, tRNA val -MzR RNA^fljfg^, UT V^S d £ &fl£gg b 
tz. 

ffig-^nW-tZ £s 7fiBg£>pUCll9(;:tRNA val £ < frZAstz?? X$ KpUCdt&fW 
PIB£HCsp45I , SallT'SIBPrU t Z ^tRNA val -MzL^t>'tRNA val -MzR©DNA@H?'J £Cs 
P 45I , Sall-C^OWfUfcWf^^DNA LigaseT-jUg U tRNA val -MzL/pUCdt^t>'tRNA v 
"-MzR/pUCdttDM^^^ — 'fe^U/c. 'J/t^i^fV (Gibco-BRL(ITlg^) 

3 GMig^L^tt*^ ^ISl^lT'^S. LT V^S ±RNA fcfl&ajbfc. Z<DBJ& 
ftftRNA feJB^Ty — if WW 7*U ^-T-t*—>3 >£frV\ MzL&tfMzRBBJIlJIffi 
fflW«:E9!J%t EDNA'S: ^D-^J: LT, 5 x+K-f A<Dii«ftT'<Dfgm£*&ai U 

(mi 6 ) b: h t RNA Val -yP^-^-gDMtaT(C^^ifr^.^V^->¥-r A 
Qgttftlfgfh J: t/BCR-ABL mRNAOS?*>?->3 VMBfllE^S-frflSfeg) 
7D7fy »y ffflllflDflin vitroHM 

-f A««K:, ^oSi^^'O^-^-OSijaiTT*, in vivo(C*5^"C5l3g$n 
-6dfc*^3|-C*6. a* (i&#l:#3.xy bfcRNAztf'J ^ 7— fill (Geidu 
schekfcitfTocchini-Valentini, 1988; Perrimanfc J: tfde Feyter, 1997) (let 
otSM^nS t h t RN A^'-^D^-^-lBflKBaierf,, 1994; Yu^, 1995; 
Kawasaki^, 1996, 1998; Bertrand^b, 1997) (DTWZf&fr&fr* MzL 
^p^A£) fccktfMzR (T^r^lf-fA* ; 06) fcflltfSUfc. 
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-if 1 1 1 7p ^ - * -oflJfllTCfc Z S u -7 * ^-tf -f A % fiSStfj i: 

RTtltt % & if* $ 6 "C* 5 9 „ 

ifb ^ £M #11 « it/ft ft*(D-?*-isif-( A(i^^MBCR-ABLS/>> 

^7i/3 >©^£TT?£>^rStt&=i V^^-V'a yfeflfc^&tt*l(£&?>&^ (0 1 
K ±g©^*;lO . ffiifi", ^©3>*^-:>3 XilESMABL mRNAO^ 
T *5 J: tf S # MBCR- ABL > ? 3 > © * £ T "C iStt (0 £ £ T* & ft tl f £ & 
<b&i^ (011, TS©^^^) . 01 l K3*-r^#WCKtt£*ifcgB7'J 

±5 an 3 vg-ffcfcRrtifc i/&ttnt£&<b&v\ tot. 

»T^^:^Wi:•rS^©l^ttM , ; ^'¥-1' A( wtRz) *5 7 >^-fe 

V^ttinSi U sK-if-f A (asRz52*Jj:tfasRz81; 0 10) ©^tKb jfciSrtS fcft. 

n>^^-^3 >£flsa s ^1tiiL6 b2a2 mRNA(D#iE*feli^Si:ffi^t5 
3 ^ ^ in vitrolzft^TmMt Ztztb. l±E 1 1 0±g>**;Ww*£^1:g* 
1-«lHjfflWfci::#fS"t6JEv\ 163*7 K(nt)/^<b&6BCR-ABLSft(S16)£fJi 
JSL/c. in vitroTMg^Sftfc 7^>tVAi 5' *flfc 32 P^»lyfcJSvM 
64#S3C(S16) 20:lftIE#ABLX7x7#--#^ £fcf£28*#L6 BCR-AB 

ftgtefc&fifcUfc. ::*Hb©x7x7#-#^li, 0 1 1 OTS^^^fflO^jE 
mSABL mRNA«J:tfil 1 0±g!^*;KD8?frSSlL6 b2a2 mRNACW? 
T'^1"SB^J £ t ft? ftttffi U T ^ fc. 

&g|^ (Mz L, MzR, wtRz, asRz52fc J: O*asRz80 J: tf/K U * 7 - 
-trlll,1&it@fi?ij (GeiduschekfcitfTocchini-Valentini, 1988) □ — h* 1" 4 ft 
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¥ m K £f& U ft* V 9 U H £ P C R K J: -p X 2 ^tll^J (I U fc. Cs 

p 45 Ifcitf Sail vm<tbtz&. mwzimfttzft^npva t RNA^'-^D 

^E-*— ©TflfcK^ D-V^bU/c (pVti, pMX puro^ #-©EcoR Ifci^'Sall 

; Kitamurafc, 1995). «fS&©Emit&ffi#lifc£K«fc ^t«^U:. 
T^r^-tf-Y Afe.ttf'J #'jf-T A in vitro7-y-fe^ 

-?*V*f^ Afc J:tf »J TKif'T A©Stt©7yt-r 25 mM MgCl 2 fc <fc 50 mM 
Tris-HCl (pH 8.0)*E^T 4 (1^0$*) ^TT*35rT-60^ffl© 

Y > a^-S/ 3 > ^ fr^: o t M I /c (112). T4/f'J?^l/^f K^t 
-if (SfS3S, B*) {^.k 7 - M P]-ATP-e*»U/c. 

1/iM <DMT\ 2 nM ©5'«^ 32 P TMSWlUfc S16 i: V* h 0 

b2a2 mRNA^'t >^> 3 Vffi^J 5 28ft#L6 BCR-ABLx? # 
7-A(l e ko-CI^$nT7--U >^£nSKji^&<> f 

16*flcBCR-ABL36RRNAC*5^S§3»f h 'J bfcBKU -tLTftaWSJ 

(HIl 2, . BCR-ABLi/>>^^3 >OT£T* ££l£iE# 

^abl ge^ij ostTt'ii. mn.(DWWimv!}i$£ 

&> h „ 

X7x^^-^^(D#aTfcJ:t>'^STCfcH>T, Mz LJfcliMz R fcMM* 
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V h'SPJ /-Kif-T AOfni:iJI^U^o/: (wtRz; T-^liflBttU"Cv^ 

A(i3^?ffiS^fflCBSI#U/c (-r-*l±iE«Sb-T:^&^) . El 1 2 (I 
^■t^li^TO^ i: 4!IBJUT^-5„ T^r^lfy A(£b7>*K# 

iJD^tl/cX7x^^-^^ (BCR-ABL^» >#i/3 >I2^J) CJS^l/te^Si: 

II 3 (0 1 1 tl^i") Cb/c^T^Tn^T'J 

>y ^$!l«in vitronfcH^gtffc. ±§B0)3B*(I <fc U , t R N A Val ^P 

cnwm mfimmmiz a t-t 3 ^ a & £ tr %*g> ^ > v k fa 

^ H, £<btf£;|Il3<j3M7BCR-ABL (SfcJiABUIMsfe) E?'JfcckO f ^^7x-7--t* 
jtfe^fc 3- K1-<6»«iite : ?fB3i7 r 7*^ K pB2A2-luc (£fcf£ pABL-luc) 
feJBi^T, HeLa«£|WJB3 b 7 >^7i^>a >U/c 0 '» >^ 3 >gB?iJfe& 
^7*3 KpB2A2-luc &, BCR-ABL^> >^:>3 >£&^1"£300^ h'(D 
BETUfc^A/T'^fc. ^775 KpABL-lucti, jEHSJABL mRNAffll+V > 1 
x#y>2 0HO'»>^S'3>?: &^TS 300^ ^ 1/ ;fr^ h* £>@B?'J 4 ^A;T*l^ 

<E¥K:<fcS t RNA Val -jj(Dill 

1U1 3i:/7ttRNA w -i^l^^^-ll IE2fffi<0DNA»Sl«:fllS|-t 

-fe>7>gM*T 7 ^Dt-^-i^T'^/:. in vi troKfctt 5 T 7 ts¥*5 <fc tfffll 
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S'feXitt^iatt^tlT^S <fc o KHUtel/fc (Kuwabara^, 1996). 

-31tth7 ^7i^>3 >%<PU/K--ft--7Sftg)7'yfe-r 

PicaGene Kit (JfCflW B#) ^ffl^tXi (Kosekib, 1998) K 

IE« $ nx v ^ 4 «t d C ^ 7 x v — fe* Stt SO ^ U /c. 0 - ii =7 V h tr* i& 

ft % #% iaTb7>^7x^'>3V©aS4 ^^NtT 6 £ <£> pSV- /3 -# 7 
£ h^^--tf □ > h D — ;W^£ — (Promega, Madison, WI) £ jl^X£fflB££ [W 

b7>77i^Mfc. mytv-iiyv w#-vmBT ux-$-&m 

ontech, Palo Alto, CA) fcJB^XKoseki *b <D?j?£C$£oX 0 -#7 ^ h ^>^— tf 
(I iS^feTt^^^^^S-fbU^CKoseki 1998). 

SWatfe?^^?.*^ K (pB2A2-luc */cli pABL-luc) £ l^cit^d R 
»$tl/c;i/->7x7— bf?£ttS:100Xi: Lfc (014), tRNA Val $# (pV) 

MzL/R)(i«l^*1&*X*BCR-ABL-;P^7x7-^*«e?%ffl*8i"*0»w@«)Xa 
m^X*o/c(>95% JflfiJ) (014, . -tUX, CKD^S'lf-f A& 

ABL-JV^7 x 7 - t'ilfe? ©Mi:^ U t M ^PIIM^ t $ /: (HI 1 

•yHl'J^f-fA (pVwtRz) li, BCR-ABL-;l/->7x7— tr jtte^Pfc £/ABL-;i/-> 

SftfcKfc^frfc-f, ^*£D7>7 c -tr>^^iPSU4<if'l'A (pVasRz81fc N J:tf 
pVasRz52) t £ fcBCR-ABWl/S/? x 7 —if atfe^fc £ t/ABL-;l^> 7i7 — tr'atfe 
: ?0Pa#©fS3L£8IiHU ^#^«J^{^fflU/iC:^(ia«1-5Ci:^mMX*€) 0 
CflDC (iin vitroKfc % tt5ffe*©&f{f©§fcJ|fc~&UX^fc (Kuwabara^b, 19 
97). (7>^-fc>*ttM) U AtliSTOJ^gJt&V 

* y*?-< A £ <fc 6 £PfS!l & if * £ < ^ o /c. 

V^^AO^t^-fh (MzLfc^t/MzR) liM^P^^I^^^^ 
&*»ofc. L/:* 5 ot, t^^^'^ A^rSttMILttJ^Sffl^^X'^^ft^^f-n 
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<t s ® & mm mwiiL *. w -r h mm b tz abl-^p y ■? x ? - ifii&? k % & 

C < BCR-ABL-;l/^7x^-t'3I£^CD^m£^WKTOJ U/cCDT\ 7t£& 

(HiS$J8] M6 BCR-ABL m RN A £?gg|1-5BaF3m& (BaF3/p210 BCR - AB 
L ) , j:t>'t RNA'"-'JW Ag-feftt RNA Vll -7^W A£fl?«afA 
U^BaF3/p210 BCR - ABL <£ XfH 9 fflfla%Og£&^«l5»ttg)fEg 

U/c<DT' (^5&$J7) , a* tefiHtt^BCR-ABL (L6 b2a2 m R N A) 
^[:^t6 7^rv/tW AcD^tt^lf^-SC i;tiL/fc. ift*te, P 210 BCR - ABL £ ^ 
SH"*:/^** K«S5% (pMX/ P 210 BCR - ABL ; P 210 BCR - ABL lit hL6 b2a2 mRNA^ 
hitmLtz) *®.fr&L*Z.t.£&0. tM6 b2a2 mRNA^^iWl^StS 

BaF3/p210 BCR - ABL £S|3:U/c. Z.<Dmm& (L6 b2a2 mRNA^i 
WtZ) it. Daley *5 «k ^'Baltimore ( 1988) tJ «fc tfChoo£> (1994)^^15(1^ i^fc 

(K28 b3a2 m R N A £ & BaF3+p210 jNBj&) £ h Z t & 

1-^§-e*5e»« 0it»*SBaF3i|fflJfi^(i-l' >#-D^=3f> 3 (IL-3) #c#'l4?glfiL 
SHIS* (Daleyfc it/Baltimore, 1988 ; M 1 5 0i/U^) T'*-5* s , 
^n/cBaF3/ P 210 BC,, - ABL & p210 BCH - ABL ©^DS/>^±-^'rgtt©^ACIL-3^{3i<^ 

Ufe* s ^"C, ^#o^gfeg|IBlJia{iiL-3©^T'e«si-r*-i:* s 

"Ctfc (0 1 5, £) . U*>U P 210 BCR - ABL £D^^*?P$iJ^tl/c^^(^ BaF3/p2 
10 BCR - ABL |ifflflS(iIL-3^#tti:^';, IL-3©^«T-eiiKiWJ&li77i<h-S'^ 5 S:je 
C-rtC3t^«:V\ UfctfoT, Vdr^>if^ AS/c(*y /Kif-CA^ff^^AU/cBa 
F3/ P 210 BCR - ABL ^^CD31^©I^(C^ i^±IL-30#*&«(i:l,-ClOX WEHIT'&JbU 
/cRPMIJglfefcJBV^;:. IL-3©#£TT\ ^7^^ HpV, pVwtRzfcitfpV-MzL/R 
(HI 3) ^^V^TBaF3/p210 BCR - ABL iiffl^?:SiJ^(Ib7>^7x^ hbtz. Zfth 
<D?y*5. ^^±X^^-U-7-(t/ym^Mi^^n-YLX^tz a t RNA Vjl , 

wt r z ^tzit^^y^^ Am^^^^BnmxbtzB&F3/p2\o m -" si mm^ 

^StSfcft, h7>^7i^>3 V©24B#W^(I10X FCSfcJ:t>*3 Atg/mlOt' 
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HU #lw7# h X * 7 lb IL-ZZigi&frbm&Ltz (TIB# 

m ; EI l 8~ 2 l dig* £3* 10 o 

->-tf-r a * & y -< Ammm * fij$-r s c: j&si* a $ nfc h 9 ami*. 

^o/c/ctfX a*ttl^bOf-f^O^Dfa-t-»M (B0SC23&EBJ&) fc/B 
^T$JC#AJNO&fcftSlL//c. 77*5h*pV, pVwtRz£fc(ipV-MzL/RfcJBv>T h 
7>*7x* h LfcB0SC23»^©±atfc»»U H 9 fflHSdiq Afc. :©H9i 
fl& 4 72B# H&X L . ft K WIM^ © MIRO «> (I £ a - D v -f > % : MU L tz . 
^K8A*ffifl&0i|I*0*te. (l/#-#HtfS4fci"T:l±&<) fciBft«a<j» 

k tt-r 6 -7 * ^>if -f A *5 «k tf U /-Kif A ©Stt « <k tfHItt * H * 3 d £ % 

BaF3/p21Q BCR - ABL ^Bfla^g>^^ 

IL-30«^^i: UTWEHI& h Lt%m(D&&T~emMZ : £tz%<i¥mM*: V V U V 
^ )V7,^^^:hZ. JiCiot, b hL6 BCR-ABL mRNA^ICilt^lffl 
l&fcftfc. Muller^O^flgK U/c^'oT (Muller<b, 1991), pMX-p210 BCR - ABL ^? 

(£hL6 BCR-ABL mRNAt:3-Kt5) **"t §B0SC23iiiffl|&4 1 ^^^^^ 
-fcfcfcfc^ hO^-r;i/7.7. by BaF3|fflJ!aoU hO-)^^ 

Pendergast^©^?S(l^oT^lteU/c(Pendergast^, 1993). I8$fe072 
fiflHlftCIL-3%H5*L/. il!^*^^^^m-r§ma©MJR^Rrtgi: Ufc. BaF3/p 
210 BCR " AB1 «(£, 10%^>flSJJEJfiLit (FCS; Gibco-BRL, Rockville, MD)8J:tf3 p 
g/ml©tT3.-D v-f S/>(Gibco-BRL) £^ U /cRPMI-1640*g WTif & U /c„ 

m&wvb&jLtfmzLztitzv y-Kif -f a © ^««s din a t % y **-y-' a t ^ © 

^Wi:0^^4(iBJf)^(i y /K-b-V AtDin vivoi::fctt$£&tt©ifc£S*'C& 
-5 (Sullengerfc itfCech, 1993; Ecksteinfc «fc tfLi 1 ley, 1996; Bertrand^, 1 
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997), ^n^A. f%*(D t RNA M -MmcD*ft : ?ft(DMM\Hmi£* i mBtZ> - 
t Rl^T * -5 . BaF3/p210 BCR - ABL «(; 6 7 * ^>"!f -f «k tfffltt 

to&£tt£«IS-t5ktf). a^liy-fvyn^h^lFi^lb/: (0l6fcJ: 
tfl 7) . fi*<7)7°^7^ Kfc/B^T b7>77x^ h L^BaF3/p210 BCR - ABL *fflBS 
(54RNAH7>^7i^^3>02 ( 4, 6, 12, 18, 24, 30*J J: tf36B#|S 

BaF3/p210 BCR - AEL *fflJSS tJIUSWmRNAiJitft RN A Val -^^$5¥tl©fg 
^^Jy-fe^-rs/c^, ISOGEN™ (-7*'>^'-X SUl) 4ffi^TiRNA% 
i£$tU/c 0 MURN Afc itflRN A?: Huang J: £>'CarmichaelCD#?£K$£o 
T#lttUfc(Huangfc % «i:tfCarmichael I 1996). 1 — 0 30/ig ©iRN A 

fe7#D— 7»y;KFMC Inc., Rockland, ME)H^U ^CRNA^VH Hyb 
ond-N™±^ D>J3g (Araersham Co. , Buckinghamshire, UK)Hte^Ufc. T 4 tH 
'JJ^Utff-K*:*— : t* (^ffiJi, £fp, B#) i:i-?t 32 P t«bt$>SM 
zL, MzR, wtRzJ5itfL6 BCR-ABL>» 3 >c7)@5?'J (HI 10) (1*1 

ffimtn^mxv v** v*zfu-7t Lx±tzi-^ aym^mo ±\ftz, 

^WW^'J ^t'-^aVfiitfM^'J ^-fe*—>3 >£Koseki bO^fe 
KftoT||flSLfc(Kosekit>, 1998). 

MIL 

(016). H^f>Mz L$5^^jfflM®#KJI^£2n, ^®^^l*±< 

tftttstrn^^ofc (mi 6) . jSttsccfcttsv^ifW Au^jvo^m^it^ 

01 60efiBO/U-'H:*t. Mz Lli4BtM&l*iCtfcaS$ft, ^<D%%LV*)V 

T^^(Cff^i:Aly/cBaF3/p210 BCR - ABL ifflJ^(lfe(i-6M z L, MzRfcitfwt R 

Bl*ft3 0|i:$iUfciRNA (0 17) fcffl^/t. m 1 7<D*g£l£, &t R 
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ffflBS It® # K Jl^ tiStltz. Si^CfS^Cl/ ^;i/T'B V V£ £ ft /c £ © (£& ^ o 
/c. ^i:kt'i5U6 snRNA^SCDfrtJHTernsb, 1993) £ #1$ £ UT* 
flf (HI 6, 17) . H 9«(I;Btt6&t RNA Val -$E¥tl©^m 

(x-^(iia*feLTv^^v>) . 

-5affi{lf63S$tife*5¥tl (0 16) fcckt>*^^^0M$S^#:(w^(-t^lE¥tl 
(Ell 7) 0fli£*s££-c*>y» ^o^WUMfC^i&^£UTiVc£:i^fg 

*r m ft % & wr * (o ( c tft & o . 

a * t±7 sf? h - i/ * (Omm d fctt 5 ^ * ^>if -f A o«t glftfig'ft £ tfc&t V tz. 
ft* &m&%l V /-Klf-f A (pVwtRz), T #5/1f -f A (pV-MzL/R) * liS*:? * - 

(pV) S^-b'tS^^^K^ffl^t. L6 BCR-ABL (b2a2) mRNA?:^i: 
fg^-f £BaF3ii®J&£ h7>^7i^ h U 24B#|SI&£ £ D "7 -T VCSl U 

£#*fc7yfe-f Ufc. BaF3/p210 BCR - ABL iSiJ^^ffe(I, IESMABL mRNA^Il' 

^<D#&(lftoT$]£U(Reuther<b, 1998), ^E^P^S /c^lO/xgMl^Hoe 
chst33342 (^y SW) % ffl V^TM £ 15#f«fe U fc. ffi^U 9 

0% #\) -trD-;l//20 mM Tris (pH 8. 0)/0. 1% N-Sftl'S^O 
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0 181:^91:. var>>+F^ A^^5E1-^BaF3/ P 2iO BCR - ABL lffllS(i, n>h 
U-JV'??** K£J8^T hv>^7i^ h L/cBaF3/p2lO BC "- ABL (pV) m&£& 

f A?: b7>77i^ h L/cBaF3/ P 2lO BCR - ABL ^te(^ flJ*.!*, IL-3Rfc*0lOBfe 
CttJl&20%LJb>££»oT^fc*»ofc. :m:>!tUt, BaF3/ P 2lO BCR - ABL (pV) Iffl 
^(3:£l00%££^TWc (0 18, S). T4r^VA(iiE*SlAB 
L mRNA^ItSH 9#ffifl§£$£&^o/c (HI 8, **) . Ztllt. 
7BCR-ABL«^'fe««Ii:-rS*V^Stt%^1-iSf*T**6 (it^«^0^-C 
(iTia#M) . TO^VT-A^'iij^AwtRzli, BaF3 

£#4^) . ZCDZtlt, w t R z A* in vitrofccktmafcfflfl&Kfc^T BCR-ABL 
afe : ?i:jE^'5:ABLjfie : ?©M^©lte^ 5 S:©WCU-5Si:v^«^ (Ell 2 
£tfl4) (I-ai-S. $?,tw, Alt* KttS'J^WASfeliJB^ 

BV173M (£j5C*£Ef*^flf&ffi«fcyA^) Cifc^WKiWII&JE&Sltfi 
(0 18.*). 

3£-£*IBB&fcDNAiig-&^fefe& Hoechst33342T*^feUTm«^T'||^€) 

fcT^-^XJ&Sia^^fcfcofc. (0 19). 7*->f-fA (pV-MzL/R) A* 
iE^'&H 9^ifflflSH^W £ BaF3/p210 BCR " ABL ^iffllS(w!t^^&?j(l 7 *H h 

^/^.fHJlUlBtlJE & §1 c*" 32 CL U 3. h tiBJ ^ ^"C^fe o /c. wftKttOT, 'J -f A 
(pVwtRz) (iBaF3/p210 BCR - ABL iiiffllSfcJ;t>*H 9 «HBS©PI^{I7/-K h-^X«:«l5IL/ 
fc. ^S^n/ci^lw, 3>hD-;HRNA M RNAW (pV) <D%m*Z 
*> h(Dmm(Dj{mtmt^^:^^^o BaF3/p210 BCRABL $81ll[il(w V^"C, T^r^lf 
•Y A£«fcoT&$$ftfc7#b-*>X<&i' / ^W£w t R z Ciotil^Mf 

(£JS0(l 1 1 ) "7 A «k U tfif A (I «k & L6 BCR-ABL m R N A <DW 
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•7 * -f A «k U 4<-tf-T A(£7/"K h — ^> * ©BCR-ABL J£ ft JfPftJ £ £|R U tz 

(@2 0) . IL-3fifc£0O.5. 1, SfciO'BBtC tRNA ,lL ilH^ 
M#AU^BaF3/p210 BCR - ABL iMJ^©^:RNA^att}U^ o L6 BCR-ABL mRNAO 

i: * - h ^ :>*;* ^* 7 a ^ t, a ^ u tz. w m m % (da $ it jew. iz^mm 0 T- 

($3 kb) 0 t RNA Val -Pf^©£;£TC£tt6L6 BCR-ABL 
mRNA©«^OS«p|E>fk«:0 2 0OTS/U;H:/7t. :©^7m BaF3 
/ v 2\Q ia - ktL mM*<DL6 BCR-ABL m R N A(Dm%£ lOOXfc U (02O± 

f£(D rn>hD-;l/j £M1-3^7(£&$J£B#(Ifctt€>L6 BCR-ABL mRNA 
fgaoSflSU^^fe^'t) . 3>hD-m5tRNA v, 'RNA (pV) 
$63B$*lfcL6 BCR-ABL mRNA01/^;H:»^li±<ftf>n4A»ofe. L6 BCR- 
ABL mRNA<D$i3oSfil±, V^rS/+)-W Afcj^^Sttlfl&KEttStftfw t R z 
%S^i-Sifflfla{-eit6«kU ! fcWP>* i {w3S* i ofc. L6 BCR-ABL mRNA©¥i 

^3^>1f^ A£jg£1-6ttlflS*i«i:0 f w t R z fcj^-t*INHJ®fc*5V>T*-tt 
-fnjQ3 B&&tfm0BXfritz o -?*?/4f4 AOfea©JlS*^^*rtHft BCR 
-ABL mRNAO^OBff^iaii. BV173 flBfl&i:: fc^T t, ft/c ("r-*l±IB*6 

JS*ttllia«fCjSS«W(wStt-C*0, MmRNAfcf^lftCTOL^C^fjEBJ 
Ufc. Ufc**oTa*l£» 0 1 8 *J «k 1 9 C^i-|fflll&07/i<h-^7.{*, L6 B 
CR-ABL mRNA^-7#^1f-Y ACiot, £fct£L6 BCR-ABL J: ABL m R N 
A^U/W^ACctoT^^f^n, ^3iJfll^ifffllS^fcv>-Cp210 BCR - ABL 

<fc / * lip 145 c-ABL # > JC Lfcwfc^f>Sb&:i:«:«SUfc. 
P 145 c-ABL ^V^^KttfiV^H^O^Di/V^^— "fe'ffitt«:WtS^^>^^ 
K-C*4. ffe£\ p210 BCR - ABL ^>/^MIi74<h-^7.?:jqi$!J-t€)«l^{lJ;oT 

/*7 4r>BM$gA*r>*T-f >7 r Px7— (;*7*^~fe*(caspase)fc LTftlfcft 
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T^<5] ©taaffiflFffl (coordinated actions)rt*&HT:*6. 7j# h — :>7.<DBCR-A 
BL^^^$iJ^7'0^^^-^'-3(D-S^k(D^©^0(inverse)F^^^*3fi Dubrez 
^(1998)(iJ:oTliE0J^4a/c o -eft**)*, g^li7Jf^WA /tfif^r 

14{b %&tzb~tfr¥ofr'$: feM L 7c. a * * A (C J: 3 p2 10 BCR - ABL # > 

#7.^--t:-3££l;T, ^©^^BaF3/p210 BCR - m ^^(I7^b--^^^E^-ro 
*>£-5*\ fcWS/c fe*-3©32 kDa<0*i£&&taE# C/DrtT^—tf 

-3) i3 < ktJ f yDti'>^^^?Si4^DT7-^T-ftS*7>'W^-30pii^6 
SSIi"6tn:#aCPP32 ^fflWc-f A;yn-y bMlt a* tfj£8&7P-fe* fei£ 

*>*-- tr-3*> ir/yn-tr^v^^ti/c P i7 (^^.^— tf-3) ®pi#fcgR3rrs? 

'J ^ O— ±;l/Jr[ffcaCPP32 (University of South Florida, College of M 
edi cine© Hong-Gang Wangftg** t>$8P&t:i «k Srffl^T, 7#h- 

7cBaF3/p210 BCR - ABL #fflIS;£ J: H 9 3» d *J -5 7 n fj 7s A ~fe?-30 
Stt-fb £ tftiti 0 fc. yn-y^rV^i liDubrez f,C^i:«ot Hfig U 7c 
(Dubrez P?, 1998). 

MS. 

^0*^- bf-30£8iU^;Hi, BaF3/ P 210 BCR - ABL #ffll&fc J:t>'H 9 Iffljacfen^ 
XI$l^-T-*ofc (02 1) . T^^>1f-f A%^Jd»ALfeBaF3/p210 w "- m l|lll 
J&frfc^Tti. -lux * A— tf-30l"<;Hi4£TU #*>*~tf-30pi7 ^14^ 

fc^Tfck -fntiTs*— tf-3<BU*;W*&flsUfcj&»o/c. WWWC SPttSUz-K 

+rW A©^(i, BaF3/p210 BCR " ABL |fflJ3S H 9^ffl|S©i^^'(wfcV N T^n^77>/'N 

— "fe*-3(D ^0"fe^ / V>^' ; $:^j i o/i„ ££KV*^VA£^flgAU/cBaF3/p210 B 
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^^AU/cBaF3/ P 210 BCR - m iBfla(Ifc(-tS$^*J: 0 t,Mfr-otz. ZtihOy-'- 



r'J^^Cif^tl/cRNAM (7#^-+fVA) ©fcl* 

-7- AC: ±oT&iteftS!|$£<D&^l27!] (B#JgB?>J ; 0 1 ) £ CDfflSfgffl d 
ioTftfettWt^tt'fk^nS-i^RNA^E^— 7(lS^V^TV^fc. t RN A Val 
£M^&^cT3r>-tf-f A©l£fH±> tht RNAal^?© t RNA Val £P#© 
3 ' 3St« fiS til) 7Kif-f A I2?'J % $ i± « © (I a * 

jtftf A % $ tz h b tz (Kawasaki *b, 1996, 1998). t^lifflftg^^t RN 
A Val $##t RNA Val IEfJjRNA©-i^^^^{f€)tDT'{i^V>^J:S{nTV>^ 

**, -*fr^©ra>R^r© t RNA Val gp^^ffl^*^^^lin^mc-a®b, btz 

&^X*tib &~&mt 7 n -tr 7. % 4& (f & v d £ tffft * 0#flr K J: o T ,^ £ *i/c 
(Kuwabaraf>, 1998). ^B0##Tt&* '^^S'if'I'A© t RNA ,al Ci iXMM'Z 
n6M#a-y b©-iM%lilSlfc. i'Jl^cti:, tRNA w i:J: 
o T Stt $ ft5 v^^if-T A in vitroC fc^T<D<^& £>-f* (01 2) filial 

(05) KJfcgUTnVaM-S'aVgftfcgttS. 

AI«&7D^r'J y ^»5S©fJfiScli^fi^:t*BB^ 5 S:n3 l ^v>5^ (Porta 
fcitfLizardi, 1995; Tangfc i ^Breaker, 1997a, 1997b) , 5 0 , 

<fc*>ofc. n^nffimtC-?*^-?^ ^H^Ji&^T'IE^^ABL m R N A £ 

J*^9-il^<L6 BCR-ABL mRNA^IWCMb, AlWCf^l/cJD 
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Tstv 7^ii©»7P^T'j y 9&m<Dmm<Dm%}M*tik&btz. ie bcr 

-ABL mRNA^7Vft>Wi:J:9T8*U«l:9 £ L&jfiiOgtfjKfc^ 
"Hi, Ztrfmrnvtovtz. p210 BCR - ABL *^2 W^Slfcitfpl4 

5 c-ABL# W^ft(£&C7/K b-^^0^©l/^r3.l/-^-T**)*©-C (Chapm 
anf>, 1994; Laneuvi 1 1 e , 1994; Spooncer^, 1994; Bedi^, 1994, 1995; Mc 
Gahonf>, 1994, 1995; Dubrez^b, 1998), #^'&£>{£v^7 >^"tr >7.#^ teBCR- 
ABLigi&S: ^n'^tS^t KflPATIESIJABL mRNA(DMWJt5: £ 

ft C 7 > -fe > 7. ft? T-ffl-S U 7 h - 7. ftjiBI ft (w V p2 10 BC,, - ABL # 

<t o-CbfeP>$*lfe, i: fg£ ^nTV^S (O'Brien^, 1994; Maekawa^b, 1995; M 
ahonib, 1995; Smetsers^, 1995, 1997; Vaerman*b, 1995, 1997) 0 

*W-c»«:v^s-e«eia5E«:5ltjec"tc:i:%ffi«u/c. ©*^-eii, bcr- 

ABL^» > ^'>3> % 5£ 7 >*"fe >7. D N A *5 <fc #7 > 

7ftinS0>ft#®y 4<if^ a (m i ofccttri 4) PS?L•b%l^fflla^w*5v^ 

|R(w7>^*>7,^C«J:*^WWSa* i P>^b5-i:«:«tS-r*c:i:*sai?T* 
-f A Utt ^ ft ^ o CD T\ £ -t >if - 7 - A *J «k tf #51 7. f - A 1 1 
© * * y m R N A WC f 5 C3t^& <^$t U l^&£©ig£fl*J yfi 

-Y A<D t RNA Va, irckoTlEiJ]$n€> 2oO«#a.-y h fc«fi*J»ROH©) 
( t RNA Vl, (iJ;oTIEijj$n^ l o©'J 4<if-r Afc*0fllA*)0H0) fe&Si: 
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iSHIffljia^trlfiilLfelR, S*l±t RNA Val (I,lglJ]$n^)Zl*#:|i^tt£;T6 t R 
N A Val (i mm £ ft -5 U AJ:'Jtf C -1 rSttT* ^Ii^clfc ( 'J 

AJ: U £3&HftKL6 BCR-ABL mRNA0^lr>^'>3>^ffil/fc. l/atf-* 

(mi 4) #*»y-efc<, ffitotfflEtetf?®*^ (018-21) 

KlugO^*;l--^liIE?tT*i-o t U L (elegant) HSI (I feH^T, 3ffl©S»* 
7 -f V tf-^E 7 & <& &LMm < mtf"^ n^c D N Ajg£* 7> K **, WL? J 
AK?'U U BCR-ABLtt^tf^afi^fflft*: 9 fcftlliHJCie 

^t«:i:^l/it (Choof?, 1994). 3 fed, ±iB#V»feTp0flUB(::J:oT 
iiMH?(IL-3)^^»il^n/cV^7,^flg^ ±IBDNAM^^^K^^31 

L/c„ P 210 BCR - ABL ^ W^R&, I L-3 h * y >^T'BaF3|ifflflS©JiM 

ztm-tzz. £tfx-%&fo(Dmmm¥<Dftm&mm<D5\%&*5\fr%^z. tea 

^UTa«$tl-6BaF3»lja©Jli5B(D/c«)©3|njaS[«:a«1-* (Daleyfc^tfBaltimo 
re, 1988) 0 Klug©^-^^ h b 7 >*7 x7 h £ 

& It -5 BCR-ABL mRNAOl/^, h 7 V7.7 x7 b ^nTV^V^JISfptf)^ 
ft (I t£^T24B#P^ 1*1(115^1 8ft teTTSdfcfe^l/rt:. ifc*tt, BCR-ABL raR 
NA©l/^;l/(l*J("t€)|5l^O{ST (7#->1f-r A©«-&. 24B#P H mi*lK35% *g 
T ; 02 0) ^IL-3^(Dft^tt«:9l'JM-r- tlrlv^O/c (0 18). 

BM B £ ft BCR-ABL ^ P > # - -fe* 7 # h - 7. ft jNfl J@?E 4 MS * it h 

mmiz t tiftxmn s ft-c v > & i \ 7/t^-^-> tfi-jwD&mts xvjtfh- 
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(ice) #±tfi&&temmx'to&cEd-z£<Di®m&<Dn&£m'3^x4 

-D(DVfy7^ ] )-i^^6Zt^X'^6(Mnemr\h, 1996) 0 M^MfiJ 

fcftUTjBwSwilfc^l/fc. 011*. 12, #*^-tf-4l±7D;fr*^-l?-l£igffi 

AUsp-Glu-Val-Asp (D E VD) ^IIlTl D ( A D P- 

U*'-*) 7KV^5-^4§J»f1-'&(EnariP>, 1996). rtT.^-'tf-lfe fcfcfcl^ 
T ? 7. f±7 D ^7 A $ tl/ci|ffl|&5E K *5V>T V>*>& -5 ^mMfe & i>o (L i h , 
1995)*\ # tf-3£ X < v ^7 * (iJJa *J li 6 ilff^&fc «k tTlNBfl&O^^ & 

f6£*a*Lfc(Kuidaib, 1996) £ SSjlJi, #*/*~tf-H&* $>tf>aS3H©»l 

fcH^TIill^^§:S!I^II^T©T*li^V^^J:^[^UTV^6(Nagata, 1997) 0 T/Hh 

-S/7,(DBCR-ABL^/ryp$!lCfcV>T. BCR-ABL* HfflJfi^T'liT *° h -S' 

□ #*/*-*?-37gttfc0±$ftT*4'Sff£ft<& (Dubrezf>, 1998) r < «ifi® 

^S1t^yD^7>^--tf-3©yD-b^>^?:0J^^{C{S3iL, iStt&^T. 
/*-tf-3fc£bfc (02 1). T^^+hW A(IctSL6 BCR-ABL 
mRN AcDM^WTOfc J: tf \sX<Dil*X-V-MOm&fc (dtlttS 

f£H£UT, (1) fS*0Sr&&T#*/-9W A(i. L6 BCR-ABL mRNAfD^J 
fcitf (2) *sOWStt&, L6 BCR-ABL m R N A© t > '> a VOSlETt® 
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m% & t # a i±-t £>® <£>t ^sfmn 0 k ^ b * T- $ n/c{fe 

C^IJS^J 1 2 ] ^*->+rV A CD in vivo (SiltelllBft) ~CCD?jiJI 
CCD ^#>>itW Aliin vivo (W^gUfcU'W T*fc$^fc|SBMgm;b*»<bft 

d 5 , K & < SSft £ ft © T* * h . 

£T\ T^&jBHbS-ttSfc&K, b2a2 typeOCMLfc K$#fi*®*fflfla (CML 
©!EI6MO^t>L6tsja5SSl©*^**, £/£cell line4bUT^&v>fc©T\ 3C£ 

A**a*&^£S^;l'*^#-pMX puro/Dimer (2&Bg0!l8, 1 0 Jk 

rj l l cdpV-MzL/r) □ > h n— ^sMfeSsa*.3iAy-r?v , »3Ecv , »*i7-i'^^^^ 

£-pMX puro(Kitamura£>, 1995) * m%kZ -&tz. B¥ U ^iSSfelfe^te. stroma 
cell (#fi^KM ; #fi*^^ , Jt±iU/ciiiffll§?r^«-r€>^(rti^T< 

Jtefiwc-ii, i^^f g^f miii^gPi u a? u/c ) cD±-e±ia 

<DCMLjjfflfl& lx 10© 731 {C, *} 4 )\/7**>9 9— (titer 1x10cD5^) 10 ml?: 
polybrene 10 microgram/ ml Tt*i^ (m.o. i. 0.1) 3i±-fc. A/ 7s* 9 # 
- (I (ipuromycineif ttjt&?#M<&& £ ftT & €> /c<!D. JS*BB*S72I$|SI&*> f> 
puromycine 0.5 mg/ml * C £: (I <fc U , V ^^>if -< A 

ft*:S£fflB&cD^£?I£RT-£S (jiJR0f^(*72Bt^) . Clft^CD, T^-tf-f A*** 
ASftfc*#S*0fifc«I!&i:, v#^^A*«AOTv>fc^Mfc*BIJI&*:, * 
^ftl7^i:^AU/c. m V £ 7, (iNOD-SCIDV 9 7. ( Non obesity 
diabetes-systemic combined immunodeficiency mouse; i^B^3SJ$)iIR$j-$fi n" 
S!fc3£*£Ttf*, ft&cDSCIDv^Cib^Tft^tg^'J: ij{g< , *f*cDfch<D 
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mm x lommz&x^tz. ^ v *iz&&^miztm&m$tfbx%.iz$>&m$: 

IfflMAf, 1 lil^T?*£#Sbk*g£fcia2 2~2 4(I*1\ Mz(-) 
^Afc$Abfcffi#«m&&AUfcT£*-C*5. 0 2 2f±jBg(fu®- ; 7tf*©¥ 

m (z(Dm&x-#m*M%.s m mm) . M2 3immo^m (^ept-^l^ 

Mz(-)tJf<"r, Mz(+)f£±#K-*o < LT^Ttg^JK^WLTI^SC i: 

HBR^a^aiSi-Si: (£l) , Mz(-)^2 4g, Mz(+) li 3 4 gT-1 Ogfc 
(®#CDNOD-SCIDT?*CD 3#<2 1 ) o*U, 

Mz(-)ti*-fb^3iff u attjSfcT^scfcfe^ufcfcfc-e&s. 

fc»lFJLTJ»lifcJ:blfcOfc (02 3) . Mz(-)&IB fcrt^fcfttf&fr 

be a (0.2 lg) bx^zmzftb, ^^i/^A^mxLtz^^^ts 
t&tib-f (o.o 8g) wj»i£BE*UT^fcv\ wires© y 

Jt«Ufcfe©**0 2 4 "0*6**, 7^f^A^lAb/:7^(D'J W<«SC 
(0.03g) K#LT, Mz(-)0UW<«P ( 0 . 2 7 g) li, a-fk^jiff 1/ 

Hi:, PI ^7>©#M©¥K£III2 5 C^i". Mz(-)<D#fllttl5fc^**H 
"Cfc, #St^«ftT*CML©^b£$^&<#P$yU Sttfc Bit) <b *l&*>o fc. 
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i 







□ > hn-;KMz(-)) 

■7 # ^/-tf-r A (Mz(+)) 


24 g 0.21 g 0.27 g 
34 g 0.08 g 0.03 g 



^i-S«tt'&«ittajfiL^twevN-ca4$n-6SS'EcL6(b2a2)#^ ^UmRNACDfggl 
fijflL^©Hiat &SL6(b2a2)3M 7SimRNA0fgSL£Pffel|FJ £ LT#IJ8T*t So 
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